The extract of Polygoni Cuspidati Rhizoma et Radix suppresses the vascular endothelial growth factor-induced angiogenesis.
Polygoni Cuspidati Rhizoma et Radix (PCRR; the root and rhizome of Polygonum cuspidatum Sieb. et Zucc) is a traditional Chinese medicine for the treatment of inflammation, hyperlipemia, favus, jaundice and scald. The extract of PCRR inhibits vascular endothelial growth factor (VEGF)-induced angiogenesis. The hypothesis is supported by analysis of PCRR extract and investigation of pharmacological role and signaling mechanism of PCRR extract in regulating angiogenic responses. The PCRR ethanolic extract was examined for its inhibitory effects on angiogenesis based on VEGF-treated human umbilical vein endothelial cells and in zebrafish model METHODS: The effects and signaling mechanism of a standardized ethanolic extract of PCRR were tested on cell proliferation, migration and tube formation in VEGF-treated human umbilical vein endothelial cells, and which was further validated in zebrafish embryo model. The treatment of PCRR extract in cultured endothelial cells inhibited VEGF-induced cell proliferation, cell migration and tube formation in a dose-dependent manner and also suppressed the formation of sub-intestinal vessels in zebrafish embryos. Moreover, the applied PCRR extract suppressed VEGF-induced phosphorylations of VEGF receptor 2 (VEGFR2) and JNK. Thus, the site of effect triggered by PCRR was proposed to be mediated by VEGFR2. To further support this notion, the phosphorylations of Erk, Akt and eNOS, induced by VEGF, were markedly reduced under the challenge of PCRR extract: the reductions were subsequently further decreased in the present of inhibitors of Erk, Akt and eNOS. In parallel, the formation of ROS induced by VEGF in cultured endothelial cells was markedly reduced in the present of PCRR extract. Collectively, our studies demonstrated the pharmacological role and signaling mechanism of PCRR in regulation of angiogenic responses, which supported further evaluation and development of PCRR as a potential therapeutic agent for the treatment and prevention of diseases related with angiogenesis.